Nitric oxide-induced inhibition of smooth muscle cell proliferation involves S-nitrosation and inactivation of RhoA.
Nitric oxide (NO) acts as a vasoregulatory molecule that inhibits vascular smooth muscle cell (SMC) proliferation. Studies have illustrated that NO inhibits SMC proliferation via the extracellular signal-regulated kinase (ERK) pathway, leading to increased protein levels of the cyclin-dependent kinase inhibitor p21(Waf1/Cip1). The ERK pathway can be pro- or antiproliferative, and it has been demonstrated that the activation status of the small GTPase RhoA determines the proliferative fate of ERK signaling, whereby inactivation of RhoA influences ERK signaling to increase p21(Waf1/Cip1) and inhibit proliferation. The purpose of these investigations was to examine the effect of NO on RhoA activation/S-nitrosation and to test the hypothesis that inhibition of SMC proliferation by NO is dependent on inactivation of RhoA. NO decreases activation of RhoA, as demonstrated by RhoA GTP-binding assays, affinity precipitation, and phalloidin staining of the actin cytoskeleton. Additionally, these effects are independent of cGMP. NO decreases SMC proliferation, and gene transfer of constitutively active RhoA (RhoA(63L)) diminished the antiproliferative effects of NO, as determined by thymidine incorporation. Western blots of p21(Waf1/Cip1) correlated with changes in proliferation. S-nitrosation of recombinant RhoA protein and immunoprecipitated RhoA was demonstrated by Western blotting for nitrosocysteine and by measurement of NO release. Furthermore, NO decreases GTP loading of recombinant RhoA protein. These findings indicate that inactivation of RhoA plays a role in NO-mediated SMC antiproliferation and that S-nitrosation is associated with decreased GTP binding of RhoA. Nitrosation of RhoA and other proteins likely contributes to cGMP-independent effects of NO.